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@ Multilayered container. 

@ Provided are multilayered containers comprising a layer of a composition comprising a gas barrier resin, 
particularly ethylene-vinyl alcohol copolymer, incorporating an inorganic powder such as mica, and a layer of a 
composition compring a thermoplastic resin Incorporating an inorganic powder such as mica. The containers are 
excellent in gas barrier properties, partcularly in gas barrier properties after being retorted, while showing very 
little deformation during retort treatment, and further excellent in mechanical strengths 
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This invention relates to mu.tilayered containers being excellent In ^°°'J^'J>^l^'^^^',Z^ 
their high gas barrier properties, particularly to containers excellent ,n performances for storing retortea 

'°°^ahyiene-vinyl alcohol copolymer resin (hereinafter sometimes referred to as EVOH) is ^*«™°P;^«° 
resin hig a high gas barker property, and Is used for containers for storing a wide vanety of foods^ 
Howe^ for confiers which are subjected to retort sterilizatipn, i.e. sterilization in a ho '^atej W a 
SrwratuJe Of a. least lOO'C. particularly at 105 to m' C. -^^^ Wa*: He eSnt 

nroblem that the gas barrier property decreases due to moisture absorbed >nto EVOH by the 'featment. 

rrg^o, InorgL ^^^^^^^ 

30% 0, mlcal low. that of PP no^^^^^^^^^^^^ 
herewith Plastic Technology (Dec. 1987. pages 77 to 79) describes that mcorporatlon o mica » EVOH 
^^nrnZ^'thfa^ barter oreoU JP-A.148S32/1987 disclosed a gas barrier film compns.ng a blend o a 
'ZZX^'ZTsZT^6h. and mica. Fur«,er. OP-B.22327/1983 disclosed mo|de^^^^^^^^^ 
toina excellent mechanical properties are obtained by melt molding a composition compns.ng EVOH and 
Z Tlu^^als aid JP-A-11336/1988 disclose that multllayered structures can be obtained by 
^naTng f itVSsfng a «las«c resin incorporating mica with a layer of another thermoplastic 

''"when a hydrophilic gas barrier resin, particularly EVOH. is used for a gas '^^J '"^'^^ 
relortino the oxygen gas transmission rate (OTR) decreases due to moisture absorprion of the gas bamer 
n whe e^^^^^^^^^^ of the gas barrier resin layer should be made f^J'^^^ ^^'^'^^^ 

non-Zetortabie containers. This is not favorable in terms of cost. Further, prolongment of shelf life of plastic 
containers to Imorove food keeping perfomnances has been strongly desired. ^- , 

" The obTecrof the present Lention is to provide containers having ^-P--^ ^'eS^ s 
particular retortable containers utilizing a hydrophilic gas barner resin. Pa^iculariy EVOH. ms object is 
ac^eved according to the present invention by the surprising finding that containers having high gas barner 
n oTerti^ Tan S^^^^^ laminating a composition (A) comprising EVOH and at least one morg^,c 

SerTele^^^^^^^^^^^ mica, s'eridte. talc and glass flake and a composition (B) 

resin such as PP and at least one inorganic powder salected from mica, sericte. talc and 9lass f ake. in 
oarti^uTaresoecially high gas barrier containers can be obtained by providing the blend layer (B) of he 
no?gaIc'powdeTl me them,oplastic resin at the inside of the EVOH blend layer (A). Containers having 
stZgher gls barrier properties can be obtained by incorporating in either of the layers, preferably m layer 
(A), of the multilayered containers, fine particles of a drying agent. 

The inorganic powder used in the present invention is selected from mica, sencite. talc and glass flake 
Such i^qaTc powders may be used singly or in admixtures of two or more. Further, inorganic powders 
!sed inZ"s (A) id (8) may be the s^e or different. Mica is particulariy preferred among the above 

'"°Tca isT« selected from among muscovite. phlogopite. biotite. soda mica, synthetic micas and the 



.0 ' ^ There is no particular limitation to the shape of the inorganic powders used in the '^^'^^^^ I'^J"^^ 
prefS have a weight average aspect ratio of at least 10 and a weight average flake diameter of not 

'""'The'weiSht a;erage flake diameter of an inorgaic powders (particulariy mica powders) as referred to in 

the present invention is determined by the following procedure: 
« Classify the powdor with microsieves and sieves having various openings and plot the '^f o,^ Ho^^ 

Rammlar chart. Read from the chart the opening. Uo. of the microsieve /.^^^"f^ 

weight of the powder. Then, the weight average flake diameter. 1. .s defined by ttie formula (1) or (2). 

t = tso (in the case of microsieve) (D 
sc .IhLin fa;rpr.icrin°'trpldef Le c,assi«ed through sieves, while minute particles are classified 

''ThiiXverage aspect ratio, a. of an inorganic powder referred to in the P-sent invention means a 
value calSed from'the weight average flake diameter, t, and the weight average flake thickness, d. of the 
inorganic powder, determined by a method given below, from the formula (3): 
a = I'd (3) 
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T^e weigm average «a.a .hiCnass. d is a value f -'^'^^ -j,"!;^^^^^^^^^ 
area. S. occupied by tho flake determined by a '^^^'^J'^^^'^ '^ |nq Chem Fundarn.. Vol. 12. No.1, 
a Powder Film l^ethod" by C. E. Capes and R. \^^^2lt measurhTme compressed area of a 
p 124-126 (1973)}, in which the mean particle size is determined by measunng me co h 
monoparticulate film of the powder spread on a liquid surface: 



(4) 



{ 1 - e )-S 

c) is the ratio 



mose exhibiting an oxygen transmission rate are most preferred, 

than 300 cm'.aoum/m^.day.atm. And hydrophilic gas "^^^'^^ 'J^'";- P^^'",^^ ^ by hydrolyzing 

polycaproiactam ^nyion-^A pyy (nvlon.12). polyethylenediamine adtpamide (nylon-2.6). 

poiyundecaneamide (nyion-1i). polylauryl lactam (nyion i^j. ^LinamiHA fnvlon-6 6) Dolyhexamethylene 
polytetramethylene adipamide (nylon.4.6). P^'y™^^!^f^,,^^^^^ ^0^61'^ adipLide 

srs;;^:n!e.rctr^^^^^^^^^ 

laclam/hexamethylene diammonium adipate copolymers diammonium 
adipate/hexamethylene diammonium .^^t^^^'^ '=°P°'y2T ^^^^^^^ 
adipatefliexamethyiene diammonium adipate copolymers <''^^^'^-^'^^f}\^^'°~^ 
monium adipate/hexamethylene diammonium sebactate 

Vetaxylylene/paraxylylenepiperan,ideandmet^^^^^^^^^ ^^g, 

'""'particularly, a blend of EVOH and polyamide resin may be preferably used because of the excellent 
''^AstTe— resins constituting composition (B) of the present inven«on. hydropho- 
. bic thermoplastic resins, particularly polyolefins are mentioned. density, medium 
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pSolenns modified with maleic anl^ydride or the like. Among the above, polypropylene (PP) Is the most 

n'rSeToS°\Snrcl^^^^^ (B) c. the presar,t lnver,tion further Include 

polylmiderroCrlriidrsaTura^^^ polyesters, polystyrene, polyvinyl chloride. po,yacry.on,.n.e. po.y- 
vlnylidene chloride, polyurethanes. polyvinyl acetate, polyacetals and P° y';^ ""^jl^; 

It should be noted that one and the same resin is not used (or layer (A) I^V^; '^>/' 
The amount of the inorganic powder incorporated in the layer of composition (A) is selected from the 
rangrof from S t so J., preferably from the range o, from 20 to 40 ^-J^^ 7^^^ 
cornposition (A). If the incorporation amount is less than 5%. the impravement f^^^^^'^^'H 
poX on t^e gas barrier property will rapidly decrease: while with *e ^-^o""* 
k^orovement effect also decreases and the fluidity at melting of the composition decreases too. 
'Z a^lTo^he Inorganic powder Incorporated in the layer of composition (B) is selected tom 'he 

the container to defomiation in the course of retort sterilization. 

20 The drying agents preferably used in the present invention are salts capable of fonri mg a hyd-'a^B. lb^ 
salts whic^^2o^ water as the crystalline water. Particularly preferred among such s^ts Pf °^P^^^ 
such as sodium dihydrogen phosphate, disodium hydrogen phosphate, trisodlum phosphate and sodium 
py^h spMranra^hydrides mereof. Also used preferably are other hydrate-fom^ing satts. e.g. sod m 
bwate "m sulfate, and particularly, anhydrides thereof: and other hygroscopic compounds, e.g.. sodiurn 

,5 cSid^Tdl Se. sugar, silica gel. bentonite. molecular sieve and super-absorbent polymers. These 
rnmmunds mav used Singly or in combination of two or more. . 

TefarZ p^cular Litatlons to the shape of the drying agent powder u^^-^/" P/^J^^r^ 
but. it is preferred that the drying agent grains comprise particles with a '^'^"'"'l^'^Tlr^^Z zS 
having an volume-area average diameter of not more than 30 urn. more preferably not more than 25 nm. 

30 most preferably not more than 20 um. 

Such minute panicles are obtained, for example by the following procedure. „h M,„inn tn 

First oTr« ?s desired, when separating out a salt from its aqueous solution by spraying and drying to 
pay pi<^Il Attention to obtain particles having as small a diameter as possible T^e *us ob amed sa^t 
oarticies mav be used after being classified into particles having a diameter of not n^ore than 30 
35 SSably not more tTan 10 urn but. generally the salts dried are subjected to ultrafine pulverization using a 
feSer a percussion pulverizer, a ball mill, a vibration ball mill or the like. The powder mus P"^'^"^^^^^^^^^ 
dSd ih a classifier such as pneumatic classifier info particles of ultrafine grade, having a diameter 

°' tr -^otr. m.., . diameter exceeding 30 

^ urn are pre^en VnTamount less than 0.01% based on volume, i.e.. particles having a diameter of not 
more *an 30 urT^e ^Lst 99.9% of the total volume. The particle size of the thus obtaned ultrafine 
Z^cl s are measui^ with the Coulter counter, in the particle size measurement, for the purpo^i of 
obSa me ^ze more accurately, the particles are preliminary sieved through a coarse sieve having a 
mesroflJto 75 Rm if necessary! in order to condense a small amount of coarse particles and. the course 

45 particles on the sieve are then analyzed using the Coulter counter. ,nn«Hon fBl is at least 3 

The amount of the drying agent particles incorporated in composition (A) or composiUon (B) is at least J 
wt% prefTraS in a range'of 5 to 30 wt% based on the composition, to obtain a container having a 

''^TS^SJZ^:::SoH is confined in composition (A) preferably In an amount of at least 40 

wto' more oreferablv at least 50 wt% based on the weight of the composition (A). 

''''"aiTo pre eX used for composition (A) is a blend of EVOH and a Poly^mide sioc^ ' oTb'v wlht 
thermoformability. In this case preferred contents of EVOH and the polyamide are at least 30 /. by weight 
flnri to 40 % bv weiqht, respectively, based on composition (A). « /a\ 

NeHescribed is the preparation methods for the composition used for the layer of composition (A). 
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extruder ( same direction or different d,rect.ons . B^^^'^-'^P^^'^^^ 

simultaneously. „^«^o^r., finp nartieles of drvina agent such as sodium 

can be performed in a manner similar to that <i^<'"*^^^'^'^. ^ . ^^-^^ ismimion processes 

the multilayered container of the present invention. On this „„^ gyOH and an 

in add-^on to a .hem,op.astic re.n (e.g^ ^^^^'f^'^^'^^'J^Z prese^vSn S,en Lps are 
adhesive resin, which fact does not adversely affect ^^f^l°'2l ^added a composition comprising 
reused, if the content of inorganic powder becomes short *X„T2ls a maste^bTh Further, s^ 
the inorganic powder and a thermoplastic resin, particularly P° yf « * ""^^'^^ 
„ay be utilized for constituUng a layer Independent from ^^^J^!^^ ^^^^^^^^ „ one side of 

:srsrssr*;"pSS'sr£r ^^^^ p.* - - 

oxide and carbo wax. 

Lubricants: ethylenebisstearoamide and butyl stearate. 
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colorants: carbon black, phthalocyanine. quinacridone. indolir,e. azo^yos. '^"^'^^ ^^^^"^^^^^^^ 
Fmers: glass fiber, asbestos, mica, ballastonite. calciura silicate, alom.num silicate and calaum carbonMe. 
^e above-described multllayered containers of the present invention are used for food packaging as 

TiKed with a food. and. as required, the Inside is deaerated or the air inside is replaced by an Inert gas 
such as ntogen or car.;,n dioxide by a known method. Then the package ,s fght-sealed , e.g. by 
hflatqealina and then subjected to retort sterilization. ^u^^^ u-i* 

Foo^s'trbe packe<i are suitable those already cooked, which are taken as ey are. or those half- 
cooked, which are warmed up before being taken. Examples of '-^'^^^^^^^^"^"^^ ,i_ared 

Cooked currv cooked hash, stewed beaf. borsch, meat sauce, braised pork with sweet vinegareo 
sauce ti^ sa^ ^d chops-suey. boiled meat & potato. Japanese hotchpotch, asparagus bo^ed 

wmmmmm 

kerosene, petrolium benzine, thinner and grease. , . ^ut^h ««rfliient in 

Acco ding to the present invention there can be obtained multilayered contamers which are ^xce He^jn 
gas barrS p^oper^^^^ that after retort sterilization, with very smali deformafon dunng retorting. 

^"^S:S"lrnS^^^ apparent in the course of the 

exemSary embodiments which are given for illustration of the invention and are not mtended to be limiting 

thereof. In the Examples "parts" means parts by weight. 
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70 parts of powder of a resin having an ethylene content of 30 mol% and a melt index (igo* C 2160 
n> nf 1 O/10 min as EVOH and 30 parts of muscovlte powder having a weight average flake diameter of 20 

Pet oS^ mi^ Ca} were each fed through a different feeder to the above-mentoned e^ ^^er ^la 

was obtained through a co- extrusion sheet former of feed-block type equipped with 4 f'f"''^^ and a T 
AsThe adhesive resin (ad) Modic P-300F (trademark) (an ethylene-vinyl acetate copolymer grafted with 

made bv Asano Laboratories). The thickness construction of the cup was, from outside 
2X44/ 9/1-^56 am (harmonic mean thicknesses). After replacement of inside a r by "*°9?" 9^^. «^ 

value is sufficiently low for protecting various foods from degradation by oxygen. The container showed 
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almost no deformation at retorting, and was excellent in mechanical strength. 
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Comparative Examples 1 and 2 

Example 1 was repeated except that in the co-extrusion of a multilayered sheet, Composition-AI an^ 
CompoX B-1 were'not used, while EVOH (one used as starting material of f^," ^^^^^^ 
instead of the former and PP instead of the latter. The container thus obtained ^f^^^^^^^^J^^^^^ 
performance (Comparative Example 1). Example 1 was further repea ed except f ^^^'"9 '^^^^^^^^ 
Composition-A1 to obtain a container, which was then also evaluated ^''^^^^'''^^^^^ 
concentrations in the containers (corresponding oxygen absorption when the container was packed with 
aqueous food) were 1,17% (15 ppm) and 0.93% (12 ppm) respectively. 
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Comparative Example 3 

Example 1 was repeated except for using PP instead of COmposition-BI to obraine ^. ^^^^^^^^^^^^ 
obtaSontainer was'evaluated for storage performance to give an oxygen 

stored for 6 months (corresponding oxygen absorption when the container was packed w.th an aqueous 
food) of 0.78% (10 ppm). 
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Examples 3 through 1 

Example Vwas repeated several «mes changirtg the types and the amounts blended of the Inorganic 
po„d^n2d for Com%sl«on.A1 and Composltion-B1 as shown In Table 1 to obta,n -nous cont^ne^^ 
Thev were evaluated for storage performance, the results being shown in Table 1 . In the Table laye A o 
Cer B- me^Te layer of (S^mposltion-AI or -Bl in Example 1. These containers deformed very httle at 

retorting, and had excellent mechanical strengths. 

Table 1 
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Example 


Inorganic 
powder 


Shape of inorganic 
powder 


Content of inorganic 
powder 


Oxygen absorption after 
storage for 6 months, ppm 






flake 


aspect 


% by weight in 








diameter 


ratio 












um 


















layer (A) 


layer (B) 




3 
4 
5 
6 
7 
8 
9 
10 
11 


muscovite 

muscovite 

phlogopite 

phlogopite 

sericite 

sericite 

ta!c 

glass flake 
glass flake 


20 
20 
13 
13 
5 
5 
8 
55 
55 


35 
35 
25 
25 
10 
10 
15 
20 
20 


15 
50 
30 

40 
40 
30 
50 
20 
25 


55 
30 
40 
30 
10 
5 
30 
20 
40 


5.1 
3.5 
3.8 
3.7 
5.8 
5.1 
3.9 
5.2 
5.2 



Example 12 

- A multilayered sheet was obtained in the same manner as \^';^";^'l^l^2Xv^^^^^^^^ 

in Pysmola 1 of from outside. PP/Compositlon-B1/ad/Composrtion-A1/ad/PP (WiCKness. 

um). The Sned sheet was evaluated in the same manner as In Example , to g,ve 
an oxygen absorption during 6 months of 5.8 ppm. 
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Example 13 

A multilayered sheet having a sheet constniction of, from outside. """^^^'f J^^^^^ 
JiTured for ^ amount of oxygen absorbed in 6 months after retorting, to give a result of 4.9 ppm. 

Example 14 

'° 50 oarts of EVOH and 30 parts of muscovite used In Example 1. and 20 parts °< «"'^y'^'°"^J|ff '"T 
the thus obtained pellets, a multilayered sheet having a '=°"^.^5*Zl T retorted and 

container deformed very little, and was excellent in mechanical strength. 

20 Example 15 

A container having a constn^ction of. from outside. PP./ad/Composition-C1/ad/Composition-B1/PP using 
me ble^d (Composition-CD prepared in Example 14 in the same manner as .n ^x^f ^^/J^ 

container thus obtained was retorted and measured for the oxygen absorption dunng 6 months after 

25 retorting to give 2.1 ppm. 

Example 16 

°' ""^e^e'Ltr^e^eT^^^^^^^^^ oontainer in the same manner as in Example r except for using F1 
35 instead o^Bf-r^^ contLner thus obtained was evaluated for storage performance. Ttie oxygen absorption 
in the container stored for 6 months was 4,1 ppm. 

Example 1-a 

^ 70 parts of pellets of an EVOH having an ethylene content of 32 mol%^ a melt index (190; C 2160 g) 

aborom^oSSr SiS^^^^^^^^ — «^ ^ 

co-extrusion sheet former of feed-block type equipp^^ ,^^^^^,^3 ,,,, 

.e ^SZ^'S^ TXZ^^T.S^ZL..c ^hydride, made by Mitsui 

" 'ThHut IbS'm'uWred sheet was them,o.om,ed into a cup-shape contajner with a^r^^^^ 
bottorhLing a radius of 33 mm. a c;rcu.ar open top^^^^^^^^ ^^^1 tTor^ S llTs 
using a vacuum air-pressure thermoforming machine {made Dy /\sano 
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RH. The oxygen gas concentration in the cup after the storage was pleasured ^l^^ ^'''^"'^^*'^^ ^ 
0 26% which would correspond to an oxygen gas absorption, when the container .s p^l*^^ ^ 
Squeis fS. of a" ppm. This concentration value is sufficiently low lor protecting vanous foods from 
degradation by oxygen. 
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Comparative Example l-a 

f^The obtained con^^^^^^^^ evaluated for storage performance. The oxygen concentrafon m the 
conSL red for ~ was 1.72% and me corresponding oxygen absorption, when the container was 

packed with an aqueous food, was 22.1 ppm. 
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Examples 2-a through 5-a 

Example Va was repeated several times using various drying agent powders shown instead of 
anhydrour diso«dro^^^ phosphate, with the same construction B/OH dry.ng ag^^^^^^ and rn ca to 
obtain various containers. They were evaluated after 1 year of storage. The results are shown ,n Table 1 a. 
All the containers showed low oxygen concentratins. proving their high storage performance. 

Table l-a 







Drying agent 


After storage for 1 year 


30 






Oxygen 
cone. % 


Oxygen 
absorption, 
ppm 


35 


Example 2-a 

3- a 

4- a 

5- a 


anhydrous sodium dihydrogen phosphate 
anhydrous trisodium phosphate 
anhydrous trilithium phosphate 
anhydrous sodium pyrophosphate 


0.27 
0.2B 
0.27 
0.26 


3.5 
3.6 
3.5 
3.3 
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Example 6-a 

Example 1-a was repeated except for using phlogopite having a weight average flake diameter of_13 
am a^d a we ght average aspect ratio of 25 to obtain blend pellets of a similar composifon having^ The 

Sefwere "rL^ i^^^^^^^ - — - ^-"'^ I" "tor^dTl^lfwr^^^^^ 

evaluated for storage performance. The oxygen concentration In the container stored for 1 year was 0.28", 
and the clfponding oxygen absorption, when the container was packed with an aqueous food, was 3.6 

ppm. 

Example 7-a 

40 parts of EVOH and 20 parts of muscovite both used in Example 1. 20 parts of 3"hy'^^°"=/'^°^|r 
hydrogen So phate (average p'article diameter: 5.5 um) and 20 parts of nylon "-^'''^ ^^^^^ 



9 
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t.en the— ed into a container, in the same manner as in Example 1, The container was retorted and. 
atter 6 month, measured for the oxygen absorption to give 3.2 ppm. 



s Claims 



copolymer having an ethylene content of 20 to 50 mol%. 

in an amount of at least 3 % by weight. caoable of forming hydrate. 

''TTrercomposition comprising 5 to SO % by weight o. mica. 3 to 30 by weight o, a dn^ing agent 
25 and at least 40 % by weight of a gas bamer resin. 
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